which is a divisional application of USSN 07/979638 (now abandoned), filed November 



20, 1992, which\=^r 



In the specification at page 1, line 10, after "07/897,778," please insert -(now 



abandoned)--. 



Tn the Claims 



Cancel claims 9, 10, 11, 22, 25-27, 33, 35, and 40. 
Amend claims 1-4, 8, 12-15, 17, 18, 21, and 36 as follows. 
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. (Amended) [Isolated] An isolated [DNA which is the] ced-3 [gene] nucleic acid, 



whP.rP.in the polypeptide encode bv said nucleic acid is hydroph ilio in nature and has a 
rinn rp pinn. wherein said nucleic a c id has the ability to complement ced-3 or ced-4 



serine 



mutations in an in vivo or in vitro bioassay. 



1 



2. (Amended) [Isolated] The isolated [DNA] r.eA-1 nucleic acid sequence of claim 
r comprising [having the nucleotide sequence of Figure 4 (Seq ID # 18)] SEQ ID NO: 



18. 



3. f Amended^ [Isolated! T he isnlatp d [DNA encoding! nucleic acid sequence 
of claim 1. comprising a nucleic acid which encodes the amino acid sequence of [Figure 4 



/ 



2 



(Seq. ID #19)] SFO TDNO: 19 



4. (Amended) [Isolated] Ari isolated RNA encoded by the [DNA] nucleic 



acid of 



claim 1 . 




8. (Amended) [Isolated] An isolated [DNA] red-1 nucleic acid sequence, wherein 
polype ptide enr^A hv said nucl eic acid is hydro philic in nature and has a serine rich 
region, [which is a mutated ced-3 or ced-4 gene having a mutation which] comprising a ^ 



mutation. 



wherein said mutation affects [the activity of the gene] the ability of said 



m,itate.H r.ed-3 to comple ment r.ed-1 or ced-4 mutations in an in vivo or in vitro 



bioassav . 



12. (Amended) The [DNA] nudeicacid of claim 8, wherein [the mutated ced-3 
gene] mutation in ced-3 is selected from the group consisting of: 

a) nl040; 

b) n718; 

c) n2433; 

d) nil 64; 

e) n717; 

f) nl949; 



g) nl286; 

h) nil 29; 

i) nll65; 
j) n2430; 

k) n2426; and 
1) nil 63 
nfftFO TP NO: 18. 

13. (Amended) The [DNA] nucleic acid of claim 8, wherein [the] said mutation 
in ced-3 results in an alteration selected from the group consisting of: 

n) « r ^ t ,t tiiirlpntide 2? 1 n of SF.O TP NO- 1 8 , resulting in a L to F alteration a 

[codon] position 27 of £FO TP NO: 19: 

V) . ^ a t ™,rWide 2A R7 of SF.O TP NQ- 1 8 resulting in a G to R alteration 

[codon] position 65 nfSEO TP NO: 19: 

„) <* a tn A. «t nucleotide 5 7S7 nf SF.O TP NO'1 8. resulting in a G to S alteration 

[codon] position 360 of SKO TP NO: 19: 

d) aftnT at nucleotide <iQ40 of SF Q TP NTH 8, resulting in a Q to termination 

alteration at [codon] position 403 of SKO TP NO: 19; 

e) a P. tn T at nucleotide am. of SEP m NQ-1 X resulting in a Q to termination 

alteration at [codon] position [417] 41? of SKO TP NO: 19; 



f) n ntn a t nucleotide 6342ofSEQ TP NOT 8 resulting in a W to termination 

alteration at [codon] positipji 428 of SFO TP NO: 19 ; 

l) , p fn T nt r^A* MA of SF" ™ ™> 1 * "Siting in a A to V deration at 

[codon] position 449 of SFO TP NO: 19; 

h) , r tn T nt - resultin^na A to V action at [codon] position 

466 ^fo TP NO: 19: 

i) aiito^atjiucle^^ E to K alteration at [codon] position 

483 ofSEQJPlIQiIi; 

j) ^^T.tn^leotid^^^ulti^inan S to F alteiation at [codon] position 

486 nfSROTP NO: 19: 

k) an alteration in mRNA splicing at nucleotide 6297. 



14. (Amended) The [PNA] nudejc_acid of claim 8, wherein [the] said mutation 
in ced-3 is selected from the group consisting of: 

a) C to T at nucleotide 2310 of SFO IP NO: 18; 

b) G to A at nucleotide 2487 of SFO TP NQ: 18; 

c) G to A at nucleotide 5757 of SFO TP NQ: 18; 

d) C to T at nucleotide 5940 of SFO TP NO: 1 8; 

e) G to A at nucleotide 6297 of SFO TP NO: 18; 

f) C to T at nucleotide 6322 of SFO TP NO: 18,; 
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g) G to A at nucleotide 6342 of SFO ID NO: 18; 

h) C to T at nucleotide 6434 of SFO ID NO: 18; 

i) C to T at nucleotide 6485 of SFO ID NO: 18; 
j) G to A at nucleotide 6535 of SFO TP NO: 18; 
k) C to T at nucleotide 7020 of SFO TP NO: 18. 



1 5. (Amended) [Isolated] MiSfite! RNA encoded by the [DNA] wd^mi of 



claim 8. 



17 



. (Amended) [Isolated] Anisolated [DNA] nucleic acid comprising [which is a 



£ gene selected from the group consisting of] : 



(a) a [gene] nudeicadd which is structurally related to the ced-3 [gene] micleic ^ 
.niA „ T .,r, of SF" tf> xrn-1 R wher ein the polyp eptide e ncoded b y said nucleic acid is 

hyrfm philic in natiim and has a serine rich region; 

(b) a [gene] nucleicacid which is functionally related to the ced-3 [gene] nucleic ^ 
w wh, said fr^™.iiv r^ieA nucleic acid encodes a protein that causes cell 



• m ..11 ***** is mea "^ ^ ^ ^ilitv of said nucleic acid to complement 



(teath, wherein 



rpA-1 or mutations in an in 



vivn or m vitrn hioassav; and 



(c) a [gene] niicieicjicjd which is both structurally and functionally related to the & 
ced-3 [gene] rmr.1e.ir. acid as <Wxiheri in (a) and (b\\\ 



(d) a gene which is structurally related to the ced-4 gene; 

(e) a which is functionally related to the ced-4 gene; and 

(f) a gene which is both structurally and functionally related to the ced-4 gene] 



18. (Amended) [Isolated] An isolated RNA encoded by the [DNA] nucleic acid of 




claim 17. 



21. (Amended) A probe or primer for identifying a gene which is structurally_and 
functionally related to the ced-3 [gene] nucleic acid, which belongs to the same family as 
the cpA-3 nucleic add, wherein the, polypepti d e, encoded bv said nucleic acid sequence is 
hvdro philic in nature and has a serine ric h repion. wherein said functionally related 
nucleic acid encodes a protein that causes cel l death , w herein c ell death is measured by 
the ability of said nucleic ac id seq uence t o complement ced-3 or ced-4 mutations in an in 



vivo or in 



comprising : 



vitro hioassav . said probe [which is selected from the group consisting of] 



(a) [DNA] nucleic acid [having] comprising all or a portion of the nucleotide 
sequence of [Figure 4 (Seq. ID # 18)] SEQ ID NO: 18; 

(b) RNA encoded by the [DNA] nucleic acid of [a)] SEQIDNQ:18; 

(c) degenerate oligonucleotides derived from a portion of the amino acid sequence 
[of] encoded bv the nucleic acid of SEP ID NO: 1 8 [Figure 4 (Seq. ID #19); or 



(d) an antibody directed against the protein of c)]; 




wrAric. add comp rism p the cons *™™ seq uence of a conserved repion between 



at least two other ff enes whi r.h belong to the red- ? pene family; 

(e) de generate o li gonucleotides derived from the consensus sequence of a ^ 
served repion ^tween the protei ™ enenHed bv at least two other genes which belong 
tn the r.ed-3 pft"e family: or 

ff) RNA encodedbyJQ- 




36. [The isolated DNA of claim 35, wherein the mutation] An isolated nucleic acid 



V 



1 



sequence comprising a 



mutation in foe red-3 gene, wherein saH mutation affects the 



hilitv of said mu tateH r P A-3 gene « n im plement or c.ed-4 mutations in an in vivo ^ 



a 



or in 



vjtrn hioassav. wherein said mutation [has a result selected from the group 



0 



KJ 



consisting of] results from: 

a) inactivation of the [cell death] ced-3 gene; 

b) constitutive activation of the [cell death] ced-3 gene; [and] or 

c) production of a mutated ced-3 gene which does not cause cell death and which 
antagonizes the activity of functioning cell death genes. 



ftn pport for the Amendments 

The claims have been amended to more precisely define the invention. Support 

S 



f 



for the amendments to claims 8, 12-15, 17, 18, 21, and 36 with respect to the functional 

activity of ced-3 related nucleic acids, can be found at page 13, lines 20-25 which state, 

"Functionally related genes refer to genes which have similar 
activity to that of ced-3 or ced-4 in that they cause cell death. 
Such genes can be identified by their ability to complement 
ced-3 or ced-4 mutations in bioassays, as described below." 

Such in vivo and in vitro bioassays are generally described in the specification at page 17, 
line 1 5 to page 20, line 4. More specifically, an in vivo complementation assay, where 
ced-3(+) DNA capable of complementing the ced-3 mutant phenotype is identified, is 
described in Example 2, particularly at page 52, line 1 1 to page 54, line 24. Support for 
the amendments to claims 17, 18, and 21, with respect to the structural characteristics of 
ced-3, can be found, for example, at page 11, lines 24-34. 

We note here that amendment of claim 13 part (e), where position 417 is deleted 
and position 412 is added, is supported in Table 3 where position 412 of the ced-3 gene is 
the indicated position for this mutation. The original entrance of 417 into claim 13 is 
believed to be a typographical error. Applicants apologize for this oversight. 



REMARKS 



Summary of the Office Action 



The invention features wild-type and mutant ced-3 genes and structural and 
functional equivalents thereof. The ced-3 gene is required for the onset of programmed 
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